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10 ^M^m 

#x.b-CV>6 (Garber. K. . 2001. Nat. Biotech. 19. 

1 8 4- 1 8 5) o ^mi0im<Dm±.rmhinx\.-^hy>^'^^=-y^^ 

ber. K. . 2001. Nat. Biotech. 19, 184-18 5) „ 

fc. vx?^m.\^xhm^y^'^r'-^\^^'oxm^ 
^tixi.^^.-^^mmf}m^x<}^-fs:<^j^^m^-hh^fco mt^. ^^m&m^^m 
i.xi>iff^M:^*>o^<^-i^^-r. mAi^^mf^v^xi^i^om^hh^o ^<^m 
nimt}^xnm^S:^^noxi.mmmmhti^m^mm&n(oAiim>^x<^- 
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^.^^y^^^^ (GST) (Sm i t h, D. B. . e t a 1. . 1 9 8 8. 
Gene 67, 31-40) ^^:^WK^v'i^ (L a V a 1 1 i e . E. R. 
et al.. 1993. Bio /Technology 11.187-19 
5 3) . •^>'^b-^3^^®eiS (Guan. C. , e t a 1.. Gene 67. 

2 1-3 0) ^^.oll-^®fi^a;UX^m^*S:^^feWffiv^^tL5:65, nK>^ 

pT^W^^-^^lgmft^li::^^-^^^^ (N i s h i h a r a e t a 1 . 1 
10 998. Apply. Environ. Microbiol. . 6 4. 1694 

- 1 6 9 9) ^^w. ^'mM.u'^<o^^nnmz.m^^^^\-\-^-^^-^'''^^ 

ion. on.pTOJ:^/^^n^T-if«itit^^O-§B^ 
15 ^«$^fc^S^ (Phi 1 1 iPS et a 1. 1 9 8 4. J. Ba cter 
iol. 1 5 9. 2 8 3- 2 8 7) S:fflV^S^^*:i.^%^$^-CV^6:65. :^n-rT 

25 ^P>^(7:)^^^ 

0kDa53^T-:x-r-<o:/. ^ixa 5/^:7'p7=-^ :^6 o k d a . Xf*. i^-^ 
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m,Amj^. mmmPf. mmmw-. xn. E*^@^^<^v^-r^^:6-o^^^c^^^*-c 

10 X (iBifLt!) t» *5l€<DcDNA06^SUi.±<^T5 / ^ifi^'J ^ =• - K-f 5 gP5^it^^ 

25 0ifi. i^mm^^^^^^'-^ (Gr oEL) 

So 

^m^^^-pETD (TCP^) n ( n = 1 ~ 4 ) O^JPg^^ltillil 
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m4n. (TCP0) n (n = l~4) T C P 0 4 fifl^i: i <^ 

im-a-s e b-c^To s D s - p A G E oii$^=s:^-riiit?*? 2>o 
HI 5 fi. T c p /3 ii^i*:(^^i©Mmi^^mmt^ J: ^m^^^^^-t-m-efc 5o 

msn. Igm^^^-pTr (GroE)n ( n = 1 ~ 7 ) Offi'JRB^^i&Hl^ 

AT P(?5#«TX{*^»T-eseK<^^ "5 ft^^S^ "5 ^ 

xLi^mm (j^T. y ^'iJ^'^^^-^^^^'^y ^^^^^^^ ^wu. -e^ii^fi. :'^fli® 
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6 

Sr^e^lfT^^f d>P>;»l±|-rSo y^^'rVT. •i•^®*5l5<^v-^-<D^>fi^ '-^ 

X J^iiig^B«3^^=ff J: o T ^ :64i $ nfc a ^ ^E(*:«it l:: J: ttt^^ 

mty U^v^fc'y X-Y <?^i^V^^ii=S:7j^-r (George b> 2000. Ce 1 1. 
10 100. P. 561-573)o 

20 7U^:/if^oD^m!>^/^;^<^/-t.tc = -K$3xS. =Tli&S. 

m.m'^ (scFV) (D±^. Xfi> ^nb<D6^Sa±<^lHS:5^®eKs Fab. 

(Fab) 2. ikx)^. ^^i^^mxh^mm • ^^mwiW ; immnrnm^m^ 
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m&Wm) {il : 1-1 2 : lt.X'ty) ^^-AK $f*b<{*l : 1-9 : 

10 ±iag6^seKi^(-*fi"^v'^^°=^^"^^^^'-^ ^'^^'^^^^^^^^ 

6<J^6W^-65l : l^ 2:1. 4 : lXf*8 : 1 O t><D;550* {i-U 
20 eK^(?5it^:6S3 : 1 TfcSgfe-^S ^St'fooT zn^t^ 2 Xm ^^^^ 

2 : iT'fcSiUl^SeKfis |gmUfci§ll#SeK3654oA*o-Cv--Y-<nrr:/y 

^m&mxn. ^iabfci8i'^s&K25>2o^*o-r->>^-<D-i^y 
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10 ^m^fllit^?i^^t-5a^:65feS (T r e n t , J . D. . e t a 1 . , 1 9 
97, Proc. Natl. Acad. Sci. U. S. A. 94, 5 383- 
5388:Furutani,M. et al. . 1998, J. Biol. C 
hem. 2 7 3, 2 S 3 9 9 - 2 S 4 0 7 ) „ :^mm(Dm^m&W\^^^^^^^ 

25 i-^it^ST-i: UTtt. ngfLil)t)*5fe<^cDNAX{:i^(7)6^S^±OT5y^ia 
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(Spirin, A. S. . 1991. Science 11. 2656 
-2664:Falcone. D. et al. . 1991, Mol. Cell. 
5 Biol. 1 1. 2 6 5 6-2 6 6 4) ^mmom^k^^n^'^M^M 

«<;5fctb;554 : l-efcSii!;^seM^^mi-s«^^-*5^^•^^ 'y^^^=^''^^-^ 

25 h5jSifllX{^2~4|@lii5iigtfcJt{5T-<D;^f^-^ti'-<i^^-S:^AbT*^ 

v/^^n-i^y :/i/;S:?f0fifei-5 wt*5prtg-efc^„ iiBoJ;^^-^ :/7;^5:K<o 
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\zMX't^^^'fi^'^^'^'^^ (Olson. P. et al.,1998, Pr 
otein Expr.Purif. 1 4, 1 6 0 - 1 6 6 ) „ ^«-C'{:i. ^Ix. 
f^^^ /— /w]g>fl:'l4^-e:(DT/^=i— Kd^:? — (AOX) (^T^fEi:±^»S 

(Scorer, C. A. et al. . 1994, Bio/Technolo 
gy 12, 1 8 1-1 8 4) „ V^-ftl.0^^t>|gm^^5' Hii^^^^m^ii^ 
L/C t> <o ^Vk'^mzMy^'f 5 r -C^m*^lt*P ^ S r :dS^lg-C'*) ^fe 

20 {Iff^^ttSri^iSfoSo ^J^{is :^^@=Sra^i: bTfflV^5»^{i. mRNAO 

f^\^^:Lh\c^^. inRNA<^)^ft?=lrWJ-r^^i::d^^^-^-*?^ (G r u n b e 
rg-Manago, M. , 1999, Annu. Rev. Gen. , 33, 1 
9 3-2 2 7) „ VmXiL. :^n7^-if(^J:5:»-«?Sr«i«iJ-t-Sl::{*s 15-2 5^: 

25 (Dm^X%'^-^^^')3\^ ;lon. ompT (Phillips et al. 
1984. J. Bacteriol. , 159. 283-287) . Clps 
HslVU(Kanemori,M. et al. , 1997. J. Bacte 
riol.. 1 7 9, 7 2 1 9) (7)J;5''i:^t^7^T>— ifOlHitit^^^?:^*^-* 
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iHjIlZ-rSo v'-\'^ci=i:/tt5>^fi:j55j^8 4 0-9 6 OKD a (DUizm^nX'h^ 
10 ±|Biit-a^S&KC>N5|c«X(iC7l5l«Stc6~l 0<@Ob;;^^vf>';5SMA.y5:i5' 
-tria^Si- a ^ J: o T (7) ^ 5l5g e K it $ ^ - i ^ 
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B r l3:J:oT^»fi-S wi:;65-e#§<^-r'. (St-S-seS^EDT A*Qi®S.0^^t^f-t■ 
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13— ::a-^^/V^7H3 b\ Triton X-lOOxNonidet P — 4 

10 0. T w e e n 2 0^:d5^tf t)H6o 

15 So 

^ <lr ^ Jfe i" 5 »?)<^) S ^ <^ fli 

20 

(Thermococcus K S - 1 tS^V-f /3 1^::?'^= 2/ 

iB^lJ 1 (C^$tl.ytv'-Y^n;^V/3f->^:3--5/ h (TCPj3) st^^-^fTher 
25 mococcus K S - 1 t^lc^ / A ^li^M <k i" 6 P C R ( P o 1 y m e r a s 
e chain r e a c t i o n ) J: o t P >- iJ^ UfCo T C P jS it^K 

^^p ETD (TCP/3) n (n{il~4) ^mMl^tl ( 
gl3) „ #Bm'<i5'i5^-Sf;^fli®B L 2 1 (DE3) tS^tCi^Abx ;«7/^-<^v'y 
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V (1 OOAi g/mL) ?lr'ttp2XY. T. HhyT'h^'ieg. ^ 

©^^^lOg. Naci 5g/L) -e3 0'C-C2 4^Pr,im^b. iX -r o :^ 

^'L^:5^glT'±?t^|iJJ^3lm^ SDS-PAGElJlioTiJ^tlT^tTofc (114) „ 
5 SD S-P AGE(755^m35^b. (TCP/3) n (n{il~4) ^5^1!a!tt(7>^^tt 



C^tS«aj 2 ] 

(T c P 13 W^^(n>m'imM=i-Wm^\^ J: sm^) 

10 pETD(TCPi3) 2S.TJ^pETD (TCP j5) 4 ^Ml u I T'^^f^^ 
)vy^4^—'y^ :y^^^Z.h\:.^^X^ TCP /3 2»i^S.t>*TCP /3 41:^*:(d 

^^iS'-pETDH (TCP^) 2S^tJ«pETDH (TCP3) 4 ^ntl (El 3 
o ;^-<^^--eB L 2 1 (DE3) t*S:?f^KlSm bfcft s 1 1 

W-r;550mM Na-y>'®?i^tSj?K (pH7. 0) X'^'^iz:tiyJ»^m^\^tz 
20 5 0 OmM-r 5^:/-/^S^^W"r5I^^Wx?^s/'^/^^^'-^■^r:7TCI- 
;^^^e5^bfc^i^^5^%^^±l tfco mtams^^sB s - p AGExmmi^ti'i^^. t 

CP /3 2 l:f*:S.TJ«T C P /3 4Mi^7!)milSL^flX\^^^:zt^^t>t}^ofCo %btlfcm 
^t:5mM M g C 1 g Sr-^tr 2 5 mM T r i s - H C 1 ^tfr/K ( P H 7 . 5 
) {31>Pj-b-Cjg^Lfe^. iiWrt^i^^rTSKg el Su p e r Q-5PW;«7 7A 
25 (h-y-^±i!i) lcJ:5T::^;?l-v^^i^ H^-7 7^-tz:J;o-r^ilL. TC 
P j3 2 Ri^RXfT CP $ 4 l:^4s^-ett•€^^l^— t-^fi^ l-^c„ 
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V >^V^'M^li^^-t^:Lbii^t>fi^^tLo TCP i3 2fi:fls:{i4 5>^ft-^bX l#l<^ 
y ^i?'^?I^^L. TCP 13 4fi(*ft2^^^'a'bTU>'i/lflliSr0fife-t-5t><^i: 

5 

[^liS0iJ 3 ] 

(TC P /3 4»ft:i HB s i: <7)St^S SKt^-a-fife) 

ia3?y 2 jc:;^$ttfcBMJ3fl*^!i7>f (HBsfei^O jt^ET-l->i* LT. 
PCRl^J:o-C. 5' tIcCICSp b l^^ 3' ^i^St^Hp a I-!^-f h 

10 tt. S p e I^^T>*Hp a I*QjS365ife^tLfcp ETDH (TCP /3) 4l::#AL. 
TCP /3 4»^ii<t C*^iSl-6?^S<01::;^f^i^:/;6^2»A$^fcHB s^|^i:<DBt-^ 
®eif^-^^iK-t-5yS:«)0^m^i5':? — p ETDH (TCP /3) 4 • HB s 

Lfco Ttc^iJ'^j^-T'B L 2 1 (DE3) w^mmmm\^ti'^. mmmi tmm<D 

^f^^-ejUJ-a-SSK^-a'^^^fCo ;»cfli®?i3f#«^<^"5r^t*jij:»-iSrSD S-PAGE 

K3d5:^W$ttfc: (04) » SDS-PAGE 

20 (D^. ^(D'^^X (*^2 6 0KDa) {CtB^-T Sl^tS^-^^' K^d^^W ^ tl^/Co 

25 (m^i^;tHB s irL0<7)ftM) 

ig;W^lCioT>r >'^^I^I^V^fe^> 5 mM M g C 1 2 ^lr'^tpm^l?S^ffl 

STSKgel SuperQ-5 PW;<7 ^ Ajc:<t 5T:=::^:/^ife;5' n ht/^ 
:7^-J^<toX. TC P /3 4£<*:i:HB s^®i:<^SIl-^S&K^Miitfc„ *fc. 

BNSDOCID- <WO_^0205202QA1 JA> 
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izx^xmmi^fzi^m. i^^^a=z:^m<DV i-^mm^rf^\^r\^^tio 

5 HX$ttfciil5>^lmM EDTA-2Na (^i^ lx:/>:^T ^ >'Egg^^ • -"^ b V 
^ A) #&TT*^ Vdf^a^— i/a >'Ufc^. PreScission prot 
ease (T-^iX-^i^ • 7 T z^-^'^T • ^/ ^ 1±M) 

10 B stfiMJ^ffiE I A=^-y h Trc^/if^iJ^y ^ h-HB s Ag monoclo 
t^ji;:?.^?-^^^^ 5,x-f ^'^'i^t-J^oX^tff Lfc^m^2 5 kD a<^HB 

fc^^<^4 Omg<^HB s^J!l365pI^t4Pi5>l3:^3abTV>?>:i^^5^t^-r'#/c„ 
4 ] 

^li«?iJ2-CM«^tLfcp ETDH (TCPN^) 2 (T >- f ^ J: «9 

Bg 1 I I^tt/No t ucJ:§^KfrJcJ:o-CT 7:7'o-^— ^-^^tf (tcpn 
0) 2(D^m.^=^y h^^l^VfCo rtt^p ACYC 1 8 4^7;^^ K (S;2|s:v^ 
-Vtt) u — ^^itl^. pATH (TCPNjS) 2 (i^ p 7 A 7 - = -/^I* 
25 "14) ^m^bfc pETDH (TCPN^) 2tpATH (TCPN^) 2X'X 
mm^s T^^fi^y >- ( l O O ^ g/mD ^IJ^^J^ p /l^ (1 5 /i 

g/mL) -^tfLB^^^ittfll^l-CJi^SifemUx # fcl 0 =i P --^Sr 2 X 

YTS^i$:^i& (v^iJ' h ^!J■7°h^/l6g^ ^©^idr;^ lOg, NaCl 5g/L 
) tC^ffiUs T:/t'v'yi^ (1 0 0 M g/mL) -^^^ ° ^-^^^^^^^"^ (3 
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/^l 4 5 kD a (Dm^m&ntmi 2 O kO a Oiy-V-<0 = :/|3i^^^=^5' 

|^V>fc^. TSKgel Super Q - 5 PW:^ 9 ^^T n 
B s^MIS^Ott;65 2 : l(Dm^mBn<0^^^m.^^fcm^. SDS-PAG 

25 (TC P ^ 44fls:<^HCV = T^igi:(DS!ll'^lieK<^-^^) 

ia^J3ir^$^XfcCMffFi*^!>'f /l-^^TJitir. (HCVc^ig) 3ii5^^t->P|-bT. 
PCRlCioT. 5' ^iSlClSp e I f-^ 3' 5|5$StCHp a I f-'f 

{■t. S p e I^tJ^Hp a mSji^iS^nytpETDH (TCP/3) 4lC^AU. 
TCP 13 4a<*:<i:HCVc^jmi:Oit-a'S^K^^^-^^^^*^<^^?^^^^~P 



<WO 02052029A1 JA> 
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ETDH (TCPi3) 4 • HCVc ^«llgbfc„ ^^^i5'--CB L 2 1 (DE 3 
^m#i^ORT^14iii5^^SD S - P AGEl:: io-c^^gim. i^-^i/-:/'; 7:/ h 
^tu/c (BI4) „ 4fci. SDS-PAGEm. :/n 5. 7^ ^ i/i;^^^ 

tTofc^m> TCP^ 4»«s<7)^=S:^Ja$-i^fc::»cfli0ttl±lV^^-ettl^tt-efoofc5!)S. 
m^m&W^'^^^'^f^^^^^^^^'^'^^'^'^^'^^ (^2 6 0KDa) iCtB 

4mi^t<Dm-^^BntvxMm-^m\^m6'^i^^^-r^^ti>i^*^^t^o hc 

iy^^u=:.:y0-fy=^=^y h4mi^t(Dm^m&Kt L-r^^ttS^^t^^m^-ti: 
5r.i:/!)s-etar i:3!)5:b;{i-ofc„ mmms tmm\::.=^ y ^^^^ ^ ^ ^ -^^^ 

TSKg el Super Q- 5 PW:357 7 AlC ioTit-a-SS W^M^ »-^^o # 
«itSr?f^J5fei-6t>0^%^btLfc„ HmX^tL/ciiir^-^ 1 mM EDTA-2Na 

#^£TT?^:^=^^^-^>3 ^i-^-^^ 50mM K-v ^-mrnnm ipii7. o 

) l^^b-C^tlT^^TofCo ^tlff^t^^t'P rescission proteas 
^:/dr^-<-'>3 >'U:fec ^<^^s R/^:^K^T SKg el Super Q-5P 

\z=i-h\^tcm. ^fSa.mr^^y'^^^xzfu^y^^'^^^mx^s PBs-rm^ns^ ( 

lOmM Na-y^^^WpHT. 5. 0. 8 %^<bi- h U ^ A> 0. 05 
o/oTween20) T' 3 [elgfe?^ bfCo ^Sfct^. P B S - T*r«-e*«^ Lfc t b ^ 
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it^^Sl L^fct)^8 OmgOHCV c^m;55^^^4ili^Mc|g^l,UTV^:5:li::65 
10 [^Ji&^'i6] 

(TC P 3 4fii*:<i:tn:y — A s c F Vtit^*: i: (T^it-^^S 6 K<^-n'fife) 
iB^j4l^7i^$tT.fc'rr>^S5l5^=l7 h y U (^HEL-s i 

ngle chain F vUW- : Hs c FV) mB^i^MX^X. PCRKXo 
5' 5t5^lCSp e 1^4 h^. 3' ^m^H p a I h<l:^lt> Sp e I 
15 ST>'Hp a Itoa^i^JSS^tbfcpETDH (TCP ^) 4 IC^A U> T C P ^ 4 ft 
{^si^Hs c FVi:Oi8l!^SeKt:'g'fife-r5fc»?)0|gm-<i{'i5'-P ETDH (TC 
P3) 4 • Hs c FV^fll^LfCo 7|s:-<i^^--eBL 2 1 (D E 3 ) t!|5S:?I^H«K 

^i4®i9-^SDS-PAGE(cJ:oT^iim. i^-^v—^^y 7:/^://^-^fe^- 
SDS-PAGE^. 6^Sot;^^v?:^ 

25 2 6 5 KDa) l^tg^^-TSI^tt^^^ K/i^l^m ^ <>: P> H s c F V 

TCP ^ 4«fls<!:<^iill'^SeKi: bT:'^fliMW^14ilJ^t-^m-r ^ ^ <!:: ^^^^^--^ 
feo H s c F V^MT'<^^?i.ll®^^ = :/ h a— /ut UTtrofc^S:^. :^^)ii®<^tt 
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(TCP 3 4Ai^t\i h^^m.w-Mm^^mmt(Dm^m^m<D^m 
mmsiZTT^fitz^ h^^m^mmm^^m (AbHO it^s^^t^^f i-t. p 

CRlcJ:o-C. 5* 7|5iiSl-Sp e 1 3' tIsSSJ^Hp a Ii^'f b^^tt. 
Spe iSlt/Hpa l^m^m^flitv-ETDH (TCP/3) 4lC^AU. TC 
P /3 4»*^si:AbHCi:(^^^SeS^^^i-6/cA^(^^m-^^^?-p ETDH 
(TCP j3) 4 • AbHC<lr«|gbfCo ;*:-<i5' iS' --CB L 2 1 (DE 3) t*<l:?i^ 

(D^^M^^^SDS-PAGElCio-C^^iims i^-^iX-y^y 7^ 

^4) „ SD S-PAGEf^. i/X'f ^iJ^^ ^^7>'t-iSG^L'. 

S3l5^f^<^F c^^^lMi-e45l«5:T-fc5^t b I gG-F c45t#:^ffiV^T!>^ 

>.^-^tTofc*fems TCP 3 4*^(7:)^^^m^-&fc:^Bi® 
^X(*^2 7 0KDa) ;c;j=B^-r Sl^l*^"^ V K^i^^ffi ^ tufc (13 7 ) „ r<o::,b 

/i»>bAbHc:65TCPj34a^*:i: (DM^m^n t b-c:^fli@^^t* Pi^^^i-^m-r 

5r i:}6>:b75^of:io A b H C Wfi-eo^m^!^^ => >- ^ LTtTofc*£m> 
T'lt ttT' o fco r <?? r i: b A b H C ^3!b-e "Ct* (5 i: Ay ^'^m U V ^ 
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LMMm 8 ] 

ii^mWi^^^^^^^'^O r o E L)ij^«£(D|gm) 

/ J>.^m^t-t^ P C RtClJ:oTj5' LfCo G r o E LitfE^-JO^— :trfS] 

5 (Zll. 2. 3. 4. 5. eRXJ^7Wim^\^it'i^^^m)ii!>mA^tltit T c^ti 
^-_^_^:^-t-55|^^>^^-p T r (GroE) n (n{*l~7) ^fllllLfc 
(0 8) o ^-^i^mmBLZ 1 (DE3) t*(^#AU. ;^ 

y (10 0m g/mL) Sr-^tf 2 XY, T. (^^i^ hhy^h^-ieg, 

lOg. NaCl 5g/L) r-2 5 "C-C 2 4B#^lt^U. i^ir-^a^ 

fc„ iS'L^^^^-X?±m^lHUlX^. SD S-PAGE^cJ:oT^^^lTb/c^m^ (G r 
oE) n (nttl~7) ;6S pI^ttiil^jNcsl^S^m bTV^:5 ^ <i: «^.T't ( 
13 9) „ m^m^ (GroE) 7 Sr. IsUR L/c:»cflim**m?^:6> b D E A E — t :7 
7-13—^, TSKgel Super Q- 5 P W^S.U^y/l'^liii I- i o TftM bfCo 

immm 9 ] 

e«co^fife) 

ge^lj 7 t^^^ttfct h-r V^ — P 2 b ( I N F ) itfe^^l-*)- bT> P 
CRlziio-C. 5' TKiSStcNh e I i^-Y hSr. 3' 5|cii^tCXh o I ^4 htrm^-f. 
Nh e I S.O?Xh o iSQfS^i^ijg^tvfcpT r (GroE) 7lC^Ab. GroE 
25 L 7!llig?i^{*:<t I NF<b<Dii!'^®eK^-a^fiK-r5fcAt)<0|gm-<^^--pT r (G 
roE) 7 • I NF^SrltllLfCo ^^^^iJ' ^-^^MB L 2 1 (DE3)t5|^ 

□ -/UirLTpTr (GroE) 7 ^fflV>fc|gmS.t>* I N F ^3A<^|imt>tf o /to 
#:kfli@ttmi^o±tf t jjt®®^ ir^SDS-PAGEiCcto x^^il b fcft . ^ 
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<5r-:/yp i^jf^^frol^o ^Oi^^x P T r (GroE) 7-INF{*:j^ 

o:kfli^^4I±}^ti^>^/^•<o;^^365pIm®5>^-@!l!'^SfiK<^5>^4 (2 50-2 6 
oKDa) jcta^i-sfigtc3S<''^>'K*>^{±i$tbfc:„ I N F we<75^m-e{i 
5 ^^^ii^.7f^\^m^i^^m^fiX\/^^:Lt:d^t>^^^fco ^Ji(D::itt^^. INF 

S^Ki: L-r^m-r6::<t7)5t>;6^o:fc, pTr (GroE) 7 • I NF:d5-^*tV 
5:^^fli®ttmr^3&^e>mW. URAE-±yT^—^RX/TSKE e l S u p e 
r Q- 5 PW;t77Al-.J;ST^;4-i^^i^^;i' n-v Mt/l^l. Supe 

10 rose6 (T-^iX-Y • :7 r/^-^^XT • 5^ iJ^ttM) IJI J: 5 'J^/^^igJ^ 

I NFfiG r o ELO=¥-r t*T--<F^g|5lJ: i^^3r<i:lc:^i^$tt5:i<bl:iJ;oTBl 
Si4 P5 1§ b a: % X. 5 o 

15 

immmi o] 

(^JcJ^^V-^—^n-VGr oEL7lHlil*S(*:^irn h^>-U-tr:/^-.i:<7?glj'^g 

la^lJS lw;^$^fct hir D h^^^l^irT*^— (5HT1A) it^KT-t-^LT. 
20 PCR(J:J:oT. 5' TlS^SlilNh e 1-9- h^x 3' 5|5^(^Xh o I f--f 

tt^ Nh e I S.tJ«Xh o mS;65JS^*tytp T r (GroE) 7lZ:^AbsGr 
o E hl^m'i^^t 5HT 1 AiCSU^^e^W^-^fife-r^fci^cO^m-^^^-p 
Tr (GroE) 7 • 5 H T 1 A <£r«^ Lfc„ ;2|s:-<i5' ^S' -5r::*^fli» B L 2 1 (D 

E3) mmw^tski^tc'^. mmma tmm(o^i'^X'm^m&W(r>^^^n<>fco 

25 3:/ h □-/I'i LTp T r (GroE) 7 ^S:^ V^fc|gmS.T>* 5 H T 1 A^a<7>|g 

ilUfcf^. :/i/p< :/:/7>l-fe^L'N ^5 HT i A^Ky iJ' 

fl^^fflV^■C!^'3:;^^'«-^^■/a 5^7"^ :/^^tTofCo ^(D^^^ pTr (GroE 
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^m.&n(^^^f-A (^2 8 0KDa) t^ffi^-t-^){igl^3S < K^i^^tti ^ Hfc„ 
5 HT 1 Am3!bT*o^mt?«^^14®5^i-t>^^14iii5>t-^ffi^i^'< X<oy<:^ K 
n^m^M7!)-ofz„ U±<D:Lt:^-i=>. 5HT 1 A{i^3!&-e«;K:fli®T'^m-rS 
:iifiT-t?teVN;65^ Gr o E L 7 lUig^^i: <^)iai^S6Ki: UT^m^-^tS r i: 
5 -e. "BT^I^geM.!: bT^mi-S-i:^^^5&^'^^-o PTr (GroE) 7-5H 

Kgel SuperQ-5 P W;57 ^ A l^i: ^ T o . 

^tJ?l::, Super ose6 iT'r-y^J^'Z7T^^'^^^T'^U:t'r-y^^±M) 

t^isy^u^iiiJiioT. isii^sfis^miiiuyto #b^fc»MMD"pi^:^i©Mm 

JgJL±C»;i i:>6^bs 5HT 1 A(iG r o E LO^-r t^x P^^t- 1 i: (-^^ 

immm 1 1 ] 

15 mmmmm^k^i^^ (top 13) 4 1 hb s^mi:<^i!ii'^seK<^'a'^) 
4i*8B/!aaiR<ofc:*ic:> T c p js 4^m^^i^tnB sW.m.t<om-^M&n^='— 
K-r^jt-feT-^^^w-r^^m^^ iJ'— p I V (tcp^) 4 • hb s $r«^ufco 

20 cPi3) 4 • HB s ^?3s*pb. -:^ias-e'<^^^-^-v3 ^^-rsr iri^ii i9fT 
gel supe T Q- 5 pw^ 7 j^\^^oxm-m&w\^i^-v'mm\^fco m 
:y^mm7!)^n.hfitzo mm^fitim^m&mxy) . mmm3tmmi^. pr e s 

25 cission protease T%HBs ^J^>^^ tti Lfc^. iS'L^^^ltl- 

>-://u^SDS-PAGEi::#^bfcim. tfiHB s^m^y iJ' n— :^/^^#:^^J:6 
.^ni^^iS'-^yn >yx^ i^i/^tf 5 HB s^ir.(D5^^fifC*B^-rS^2 5 K 
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fcofco e^±<?><t5t-^ (TCP/3) Ahcom^M&n^m^'^^HB siffim<D^ 
immmi 2] 

mmikmm^i^i.^ (gt oe) 7i sht 1 Ai:<D®ii'a'®e®<^^^) 

OKDa) \z^^-r^^^ :^(oy<^:y¥t^^)^-^f^f^o mtmwi tmm(Ol5'^kX' 
;^ttl$ttfco i^±ori:;6^^. 5HT 1 Am^iT'H^ffi^fflMiR^-Cii^^ttSe 
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6. v^-<n^^y ^-^t*. y :^i/ffi^ifM^-C#^*W*S^6<3l^^^Lfc2^1»it 
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15 10. i^^^x:i^:^i^zf=^=^y h tn^m&mt<Dmi^m^;<^^^yn^'^m 

i:wmt-tmni^(Dmm^i. 2. 3. 4. 5. 7. 9X{±io3iis^ 

1 2. gfe-^geK-sr. /<^7^yr. m^. mi^ms^. mmmm. m^mi^. mm 
^tnMmmmi. 2. 3. 4. 5. 7. 8> 9. 1 oxtii i^is^<^s 

1 3. 4R^flaiiiR^T'iiit^ge«<^^^r^:i^sr#m<t-r6s«o$-£ia^i. 
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2. 3. 4> 5. 6. 7. 8. 9. 1 OXiH l^Um(Dm&n<^^M:^^&o 



14. S6<3®&K^ = - K-t-6il^^^«s iiifLWji^*5!5(^cDNAXl4nifLibi|i^ 
5 ^&#?Sti-5l«*<Z)f5ia^l^ 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 

10 <7?$P5>gfi«-efc'5r. i <lr#1t<bi-^f*3H:<^fEia^ 1 X 2. 3. 4. 5. 6. 7. 

8. 9. 10. 1 i> 12. 1 3xni 4.mmi^(omi^n<D±m.:ijmo 

'^mx-^^^t^<i^mt-t^m^(Dmmmi. 2. 3. 4. 5. e. 7. s. 
15 9. 10. 11. 1 2xti 1 3 3iteicoseK<^itm;^?feo 

20 t-r^m-^m&no 

25 19. iy^^oz^i^v V :yi^'mxn^(Dmm^i^vx^^^'^^m\^m 
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1. =]>hP-;U:^M®*ittt±l'^, 2. GroEL iMW, 3. GroEL 2*1*, 4. GroEL 
3lf*,^5. GroEL ^Mi?^, 6. GroEL 54i*, 7. GroEL 64i*, 8. GroEL 7i<* 
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SEQUENCE LISTING 

<110> aTK-fk^XHt^N^^tt SEKISUI CHEMICAL CO. , LTD. 

t*^C^tt?S*^^-^^^7^^ / «='>^^^9F5uB/f Marine Biotechnology Instit 
ute Co. , Ltd. 

<i2o> m^i^^m}^m(D^m:ijmRxj^m^m&w 

<130> SK154W0 

<160> 8 

<210> 1 
<211> 1641 
<212> DNA 

<213> Thermococcus sp. KS-1 
<400> 1 

atggcccagc ttgcaggcca gccagttgtt attctacctg agggaactca gaggtacgtt 60 

ggaagggacg cccagaggct caacattctt gctgccagga ttatagccga gacggttaga 120 

accacccttg gaccaaaggg aatggacaag atgctcgttg acagcctcgg cgacatcgtc 180 

atcaccaacg acggtgcaac cattctcgac gagatggaca tccagcaccc tgctgctaag 240 

atgatggttg aggttgctaa gactcaggat aaggaggctg gtgatggtac tactactgcg 300 

gttgttattg ctggtgagct tctgaggaag gctgaggagc ttctcgacca gaacattcac 360 

ccgagcataa tcatcaaggg ctacgccctc gcagcagaga aagcccagga aatactcgac 420 

gagatagcca aggacgttga cgtcgaggac agggagattc tcaagaaggc cgcggtcacc 480 

tccatcaccg gaaaggccgc cgaggaggag agggagtacc tcgctgagat agcagttgag 540 

gccgtcaagc aggttgccga gaaggttggc gagacctaca aggtcgacct cgacaacatc 600 
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aagttcgaga agaaggaagg tggaagcgtc aaggacaccc agctcataaa gggtgtcgtc 660 
atcgacaagg aggtcgtcca cccaggcatg ccgaagaggg tcgagggtgc taagatcgcc 720 
ctcatcaacg aggcccttga ggtcaaggag actgagaccg acgccgagat caggatcacc 780 
agcccggagc agctccaggc cttccttgag caggaggaga agatgctcag ggagatggtc 840 
gacaagatca aggaggtcgg cgcgaacgtc gtgttcgtcc agaagggcat tgacgacctt 900 
gcccagcact acctggccaa gtacggcata atggcagtca ggagggtcaa gaagagcgac 960 
atggagaagc tcgccaaggc cactggagct aagatcgtca ccaacgtccg cgacctcacc 1020 
ccggaggacc tcggtgaggc cgagctcgtc gagcagagga aggtcgccgg cgagaacatg 1080 
atcttcgtcg agggctgcaa gaacccgaag gcagtgacaa tactcatcag gggcggtacc 1140 
gagcacgtcg ttgacgaggt cgagagggcc ctcgaggatg ccgtcaaggt cgtcaaggac 1200 
atcgtcgagg acggcaagat cgtcgccgcc ggcggtgctc cggagatcga gctcagcatc 1260 
aggctcgacg agtacgcgaa ggaggtcggc ggcaaggagc agctcgccat cgaggccttt 1320 
gcagaggccc tcaaggtcat tccgaggacc ctcgccgaga acgccggtct cgacccgatc 1380 
gagaccctcg ttaaggtcat cgccgcccac aaggagaagg gaccgaccat cggtgttgac 1440 
gtcttcgagg gcgagccggc cgacatgctc gagcgcggcg tcatcgcccc ggtcagggtt 1500 
ccgaagcagg ccatcaagag cgccagcgag gccgccataa tgatcctcag gatcgacgac 1560 
gtcatcgccg ccagcaagct cgagaaggac aaggagggcg gcaagggcgg tagcgaggac 1620 
ttcggaagcg atctcgactg a 1641 



<210> 2 
<211> 681 
<212> DNA 

<213> type B hepatitis virus 



<400> 2 

atggaaaaca ctacttctgg tttcctgggt 
ctgctgacac gtatcctcac aattccacag 
tttctgggtg gtgcaccgac ttgccctggc 
tctccaacct cttgccctcc aatttgccct 



ccgctgctgg tactgcaggc aggtttcttc 60 

tctctggact cttggtggac ttctctcaat 120 

caaaattctc agtccccaac ctccaatcac 180 

ggctatcgct ggatgtgcct gcgtcgtttt 240 
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atcattttcc tcttcatcct gctgctgtgc ctcatcttcc tgctggttct tctggactac 300 
caaggtatgc tgccagtttg ccctctgctt ccaggtacat ctaccaccag cactggtcca 360 
tgcaagacct gcactattcc tgctcaaggt acctctatgt ttccgtcttg ctgctgcaca 420 
aaaccttctg acggtaactg cacttgcatt ccgatcccat cttcctgggc tttcgcacgt 480 
ttcctgtggg agtgggcctc tgtccgtttc tcctggctct ctctgctggt gccatttgtt 540 
cagtggttcg taggtctgtc tccgactgtt tggctgtctg ttatttggat gatgtggtat 600 
tggggtccat ctctgtacaa catcctgtct ccgtttctgc ctctgctgcc aattttcttc 660 
tgcctttggg tatacattta a 681 

<210> 3 
<211> 576 
<212> DNA 

<213> type C hepatitis virus 
<400> 3 

atgtctacta acccgaaacc gcagcgtaaa actaaacgta acactaaccg tcgcccacag 60 
gacgtcaagt tccctggtgg tggtcagatc gttggtggcg tttacctgct tccacgccgt 120 
ggcccacgtc tgggtgtgcg tgcgactcgt aagacttccg agcgctctca acctcgtggt 180 
cgtcgtcaac ctatcccgaa ggctcgtcgt ccagagggtc gtgcctgggc tcagccaggt 240 
tacccttggc cactctatgg caatgagggc atgggttggg caggttggct cctgtctcca 300 
cgcggttccc gtcctagctg gggtccgact gacccacgtc gtcgctctcg taacctgggt 360 
aaggtcatcg ataccctcac atgcggcttc gccgacctca tgggttacat tccgctcgtc 420 
ggtgccccac tgggtggtgc tgcccgtgcc ctggcgcatg gcgtccgtgt tctggaagac 480 
ggcgtgaact atgcaacagg taatctgcca ggttgctctt tctctatctt cctcctggct 540 
ctgctgtcct gcctgaccat cccagcctcc gcttaa 576 



<210> 4 
<211> 777 
<212> DNA 
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<213> mouse anti-HEL single chain Fv antibody 
<400> 4 

atgaaatacc tattgcctac ggcagccgct ggattgttat tactcgctgc ccaaccagcg 60 
atggcccagg tgcagctgca ggagtcagga cctggcctgg tggcgccctc acagagcctg 120 
tccatcacat gcaccgtctc agggttctca ttaaccggct atggtgtaaa ctgggttcgc 180 
cagcctccag gaaagggtct ggagtggctg ggaatgattt ggggtgatgg aaacacagac 240 
tataattcag ctctcaaatc cagactgagc atcagcaagg acaactccaa gagccaagtt 300 
ttcttaaaaa tgaacagtct gcacactgat gacacagcca ggtactactg tgccagagag 360 
agagattata ggcttgacta ctggggccaa ggcaccacgg tcaccgtctc ctcaggcggt 420 
ggcggatcag gtggcggtgg aagtggcggt ggtgggtctg acatcgagct cacccagtct 480 
ccagcctccc tttctgcgtc tgtgggagaa actgtcacca tcacatgtcg agcaagtggg 540 
aatattcaca attatttagc atggtatcag cagaaacagg gaaaatctcc tcagctcctg 600 
gtctattata caacaacctt agcagatggt gtgccatcaa ggttcagtgg cagtggatca 660 
ggaacacaat attctctcaa gatcaacagc ctgcaacctg aagattttgg gagttattac 720 
tgtcaacatt tttggagtac tcctcggacg ttcggtggag ggaccaagct ggagtag 777 

<210> 5 
<211> 999 
<212> DNA 

<213> human antibody heavy chain constant region 
<400> 5 

tcgagcgcct ccaccaaggg cccatcggtc ttccccctgg caccctcctc caagagcacc 60 
tctgggggca cagcggccct gggctgcctg gtcaaggact acttccccga accggtgacg 120 
gtgtcgtgga actcaggcgc cctgaccagc ggcgtgcaca ccttcccggc tgtcctacag 180 
tcctcaggac tctactccct cagcagcgtg gtgaccgtgc cctccagcag cttgggcacc 240 
cagacctaca tctgcaacgt gaatcacaag cccagcaaca ccaaggtgga caagaaagtt 300 
gagcccaaat cttgtgacaa aactcacaca tgcccaccgt gcccagcacc tgaactcctg 360 
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gggggaccgt cagtcttcct cttcccccca 
acccctgagg tcacatgcgt ggtggtggac 
aactggtacg tggacggcgt ggaggtgcat 
tacaacagca cgtaccgtgt ggtcagcgtc 
ggcaaggagt acaagtgcaa ggtctccaac 
atctccaaag ccaaagggca gccccgagaa 
gatgagctga ccaagaacca ggtcagcctg 
gacatcgccg tggagtggga gagcaatggg 
cccgtgctgg actccgacgg ctccttcttc 
aggtggcagc aggggaacgt cttctcatgc 
tacacgcaga agagcctctc cctgtctccg 
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aaacccaagg acaccctcat gatctcccgg 420 
gtgagccacg aagaccctga ggtcaagttc 480 
aatgccaaga caaagccgcg ggaggagcag 540 
ctcaccgtcc tgcaccagga ctggctgaat 600 
aaagccctcc cagcccccat cgagaaaacc 660 
ccacaggtgt acaccctgcc cccatcccgg 720 
acctgcctgg tcaaaggctt ctatcccagc 780 
cagccggaga acaactacaa gaccacgcct 840 
ctctacagca agctcaccgt ggacaagagc 900 
tccgtgatgc atgagggtct gcacaaccac 960 
ggtaaatga 999 



<210> 6 
<211> 1647 
<212> DNA 
<213> E-coli 



<400> 6 

atggcagcta aagacgtaaa attcggtaac 
aacgtactgg cagatgcagt gaaagttacc 
gataaatctt tcggtgcacc gaccatcacc 
gaactggaag acaagttcga aaatatgggt 
gcaaacgacg ctgcaggcga cggtaccacc 
actgaaggtc tgaaagctgt tgctgcgggc 
gacaaagcgg ttaccgctgc agttgaagaa 
tctaaagcga ttgctcaggt tggtaccatc 
ctgatcgctg aagcgatgga caaagtcggt 
accggtctgc aggacgaact ggacgtggtt 
tctccttact tcatcaacaa gccggaaact 



gacgctcgtg tgaaaatgct gcgcggcgta 60 
ctcggtccaa aaggccgtaa cgtagttctg 120 
aaagatggtg tttccgttgc tcgtgaaatc 180 
gcgcagatgg tgaaagaagt tgcctctaaa 240 
actgcaaccg tactggctca ggctatcatc 300 
atgaacccga tggacctgaa acgtggtatc 360 
ctgaaagcgc tgtccgtacc atgctctgac 420 
tccgctaact ccgacgaaac cgtaggtaaa 480 
aaagaaggcg ttatcaccgt tgaagacggt 540 
gaaggtatgc agttcgaccg tggctacctg 600 
ggcgcagtag aactggaaag cccgttcatc 660 



BNSDOCID- <WO ^02052029A1_IA> 



wo 02/052029 PCT/JFO 1/1 1438 

6/8 

ctgctggctg acaagaaaat ctccaacatc cgcgaaatgc tgccggttct ggaagctgtt 720 
gccaaagcag gcaaaccgct gctgatcatc gctgaagatg tagaaggcga agcgctggca 780 
actgctgttg ttaacaccat tcgtggcatc gtgaaagtcg ctgcggttaa agcaccgggc 840 
ttcggcgatc gtcgtaaagc tatgctgcag gatatcgcaa ccctgactgg cggtaccgtg 900 
atctctgaag agatcggtat ggagctggaa aaagcaaccc tggaagacct gggtcaggct 960 
aaacgtgttg tgatcaacaa agacaccacc actatcatcg atggcgtggg tgaagaagct 1020 
gcaatccagg gccgtgttgc tcagatccgt cagcagattg aagaagcaac ttctgactac 1080 
gaccgtgaaa aactgcagga acgcgtagcg aaactggcag gcggcgttgc agttatcaaa 1140 
gtgggtgctg ctaccgaagt tgaaatgaaa gagaaaaaag cacgcgttga agatgccctg 1200 
cacgcgaccc gtgctgcggt agaagaaggc gtggttgctg gtggtggtgt tgcgctgatc 1260 
cgcgtagcgt ctaaactggc tgacctgcgt ggtcagaacg aagaccagaa cgtgggtatc 1320 
aaagttgcac tgcgtgcaat ggaagctccg ctgcgtcaga tcgtattgaa ctgcggcgaa 1380 
gaaccgtctg ttgttgctaa caccgttaaa ggcggcgacg gcaactacgg ttacaacgca 1440 
gcaaccgaag aatacggcaa . catgatcgac atgggtatcc tggatccaac caaagtaact 1500 
cgttctgctc tgcagtacgc agcttctgtg gctggcctga tgatcaccac cgaatgcatg 1560 
gttaccgacc tgccgaaaaa cgatgcagct gacttaggcg ctgctggcgg tatgggcggc 1620 
atgggtggca tgggcggcat gatgtaa 1647 

<210> 7 
<211> 567 
<212> DNA 

<213> human Interferon alpha 2b 



<400> 7 

atggccttga cctttgcttt actggtggcc 
tctgtgggct gtgatctgcc tcaaacccac 
ctggcacaga tgaggagaat ctctcttttc 
tttccccagg aggagtttgg caaccagttc 
gagatgatcc agcagatctt caatctcttc 
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ctcctggtgc tcagctgcaa gtcaagctgc 60 

agcctgggta gcaggaggac cttgatgctc 120 

tcctgcttga aggacagaca tgactttgga 180 

caaaaggctg aaaccatccc tgtcctccat 240 

agcacaaagg actcatctgc tgcttgggat 300 
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gagaccctcc tagacaaatt ctacactgaa ctctaccagc agctgaatga cctggaagcc 360 

tgtgtgatac agggggtggg ggtgacagag actcccctga tgaaggagga ctccattctg 420 

gctgtgagga aatacttcca aagaatcact ctctatctga aagagaagaa atacagccct 480 

tgtgcctggg aggttgtcag agcagaaatc atgagatctt tttctttgtc aacaaacttg 540 
caagaaagtt taagaagtaa ggaatga 567 



<210> 8 
<211> 1266 
<212> DNA 

<213> human serotonin receptor (5HT1A) 



<400> 8 

atggatgtgc tcagccctgg tcagggcaac aacaccacat caccaccggc tccctttgag 60 
accggcggca acactactgg tatctccgac gtgaccgtca gctaccaagt gatcacctct 120 
ctgctgctgg gcacgctcat cttctgcgcg gtgctgggca atgcgtgcgt ggtggctgcc 180 
atcgccttgg agcgctccct gcagaacgtg gccaattatc ttattggctc tttggcggtc 240 
accgacctca tggtgtcggt gttggtgctg cccatggccg cgctgtatca ggtgctcaac 300 
aagtggacac tgggccaggt aacctgcgac ctgttcatcg ccctcgacgt gctgtgctgc 360 
acctcatcca tcttgcacct gtgcgccatc gcgctggaca ggtactgggc catcacggac 420 
cccatcgact acgtgaacaa gaggacgccc cggccgcgtg cgctcatctc gctcacttgg 480 
cttattggct tcctcatctc tatcccgccc atcctgggct ggcgcacccc ggaagaccgc 540 
tcggaccccg acgcatgcac cattagcaag gatcatggct acactatcta ttccaccttt 600 
ggagctttct acatcccgct gctgctcatg ctggttctct atgggcgcat attccgagct 660 
gcgcgcttcc gcatccgcaa gacggtcaaa aaggtggaga agaccggagc ggacacccgc 720 
catggagcat ctcccgcccc gcagcccaag aagagtgtga atggagagtc ggggagcagg 780 
aactggaggc tgggcgtgga gagcaaggct gggggtgctc tgtgcgccaa tggcgcggtg 840 
aggcaaggtg acgatggcgc cgccctggag gtgatcgagg tgcaccgagt gggcaactcc 900 
aaagagcact tgcctctgcc cagcgaggct ggtcctaccc cttgtgcccc cgcctctttc 960 
gagaggaaaa atgagcgcaa cgccgaggcg aagcgcaaga tggccctggc ccgagagagg 1020 
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aagacagtga agacgctggg catcatcatg ggcaccttca tcctctgctg gctgcccttc 1080 
ttcatcgtgg ctcttgttct gcccttctgc gagagcagct gccacatgcc caccctgttg 1140 
ggcgccataa tcaattggct gggctactcc aactctctgc ttaaccccgt catttacgca 1200 
tacttcaaca aggactttca aaacgcgttt aagaagatca ttaagtgtaa cttctgccgc 1260 
cagtga 1266 
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